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mmm.mmmcoxtim^izMLx^'^-( >y^-^yx^ 
[m^m2 ] mm i izimco^^-f s. yym^-^±\s 

mztsx^x. BuiB^^^-^ >-e-^i'xaL- hit, m 
m.wmuzmm^titzimm'?-tx>( •y^m^i:mz.. 
M^-f -y^m'¥-(D:^yt^mmizxK>^ yti'-yy:^^ 

I m^m 5 ] 2 tiBtBco^' >f s yymn^m 

1. m2i5i:ifummm^-^'rhv^y=jx^^mx.. 

m^Wi^tL. mmw&\,zmxi^fi^n.mzx 'o^y 

[ mHim 6 3 if «^ 2 fcieKo^j' 5 yym^^±^ 

1, »2i3j;l/$iJffli«®^^r-r^h5>'i^'Xr5'S:i(ii.. 

wmmwrmt^^x-^im^^'^^m ^.m^2 <omM 
^liiijtL. mmKovMizmM^ix^nmz^'o^ y 

[11^117] m-^-m5^fz\±e\.ztm<^9^ ^yym 
^m^muzm^x. HylB^^gf-f y\^-^'yx=L=,-y 

ClB^iBs ] if «ii7 fctet!i<o^''f 5 y^m^^±m 

mimWiinc7)XiJm^lzt5 ll-hmtc^ m^-^h'H: 

[ il5l<il 9 ] If ^iM 8 t-IEtfeiO^ ^ 5 y^m^^^ 
mzti^^X. HulB#^^'( i^b-^"yx||(i, Buifi^it 



im^m 1 0 ] A:b«-^ox-^?ri^itifc iuqyj^-t 

mmzm 1 C7)l^a^ n -y ^ 2r«*&-r^ ir^tmifB^-fL'S 

tktamMmmzm 2 torta? o .y ^ 1. ^ a -y ^ 

BulE^' n >y ft-tll^lHlSS*^ IfjRiI 1 - 9 tot ^-Tix*^ 
[0001] 

- h t-* ^ >f s y^^m^^mmmmi' -i s >i>^ft 

^%^mnt:mx.fz^mmmzmL. mz. mi.cr>v.s 

t 0 0 0 2 ] JS^, 3 >-b°i-:J'^-e<^fl!lOtffgiiiiaii 
{S\ DRAM (Dynamic Random Access Memory) ^ffy^ 
<7)ifihh. ^LX. ^O^f*IB4^il^ro-fe.yHf^ 

[0003] ft^cWt. mx.li. DRAM^OilBI^ 

a t rn-b -y ^1 coPbT ( L S I PbI ) cofl-^feiMa«*^3 
i^b°j.-^^#:cott«g|*]±c7Dfe6tf4::^'9oo$>S, 
, ^-J s' fc ±iB1^«^V -y b T7- ^' $r/r t TtiT 

-ys'rahv->-p7tE*^^-F iruyhW^mL) m<r> 
mmi.mfznxt£ < . ^^mi*^ -y T(Dmmm^mmziz 

/Mb) mizx*). ^•yyrs<7)m^mm'¥^-yy'mzini' 

[0004] -etT. SJiS^a-yi?tcP18BLrm«coe 
ffiH^^-f Sy^-fi-^^. ^m=Srfit^T'L 

T^hmi^^zh^, i&^^mwMfix'him-^m^j::}^^ s 

[0005] 

[«e*<^sirij Ls I facoft-^fsj^sri^^-ft-rstcji. 
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k 1*195^ a >y i: <Ofil[fflJ:b«ESrfi=-5{4fflJtig£lHlg8*>'of% 
[ 0 0 0 6 ] HI amkcoi' D >y i^mTcEffiSr-^tfSft 

v^T, onif-^miam&ms^.. i o 2{i 

^it^mtan^Jsi^. 1 0 3 s 

-:?') , -eLT, 1 0 4{4fi[fflit«tlH]ffgSr^L-rv^?,, 
#H§^$-^D I mT-^'A:^7>f DOLti-r 
-^'tU^J^-fV. DCL{i-r-:5'^ajffli5'C3>y:^'5>f 

[ 0 0 0 7 ] H 1 tc^^ix-i. J: o tc, fi!*cOSfilH]SS 
( ^ a .y ^'fSTcESS ) Ji. -< S ^jJ^fi-f-^ESS 1 0 

□ -y ^ ^ * 5: J; l/ibtSt^ !> i i: TH^^^O 

ffltc*tM5L!'t:{afflO:J'o-y^ (CLKd, CLKb) S: 

^EfiS 1 0 1 i,z^i^-^htmz. ^-fbii^ajffl:^ o -y ^7 

CLKb ^^itjm.\m%win i o 2 \,zim-^h , 

[0008] ZZX\ "f-^tktam^^O'y^Cl.Kd 

^:±3. T^-^^^mffli^D-y^CLKdt^ML-if^^ai 

ffl^'a>y^'CLKbi:cOfl[ffll&{i. A:^3ft-§-l t'-y hco 
9 0* gJgCffla-r-&{afflMm==5rSJ:at$ixrvk 

■2.. 

[0009] imtmmii oah. xi^^titz^—? 

m-n^V(MSm.\^X . 7-f-hVN-.y^5-f >'FL$r:OL 
T 7 - hVs'>y ^ft-^ (Mfilft-^) 2: ^ 5 yy^^^ 

\ 0 3t7 >f-bVN'-y^ (!(*3i) -ri>. 
[0010] ^fji^'yi^-rcowmi, ir~9mm'&m 
s§i 0 5 1 0 3«otB:tirs. 

■& 7^- ^iUffl ^7 o -y C L K d t ^•^ A:'3«-f-S: 

^ 5 yy^^Wt&MU 10 3 c7)tB:*]T'* s^-ftifiS^iUffl 

^ny^CLKb ta^v^T A^)it-^<^X^'ffc^2:^ai-r 

[0011] {ifflJtSSIIISSl 04{i, ir—^mmis.^ 
n\0\(rim-)lk Wit^^mmsm 1 0 2 Offi:>l t 



d ij J; t/^fl:^.^^tBffl ^o-y:?CLKb) *>'jg]E^fiffl 

/i>-ti:l.*^fifmWfi-^5-:J''f 5 V^m^^^^ 1 0 
3tcai:^3-ri.. '^h\,z. ^J-^ 5yj?'fi-^«^iH!SSi 0 3 

iiffiJ:tffifiniJ?«l 0 4A^4.tfO(4ffl3ilJ1«ft-f-tcmtT{u 
d. CLKb ) 2:#^^tiJ¥Mi?g (10 1, 1 02 ) t= 
[0012] tUitfOSjj^^?:^ Oil-r^ t C i OJiifyW- 

^m'thm'5\z.Tfcfiio\,zmcm!m^r2-y^ 

CLKb ( C L Kbl—C L Kb4 ) *^'A^jfi-f-<7)^-fL*# 
ifitClR^-r So C: ^ T\ A:^fi^ l f" -y h tC« LT 9 O 
* <0{iifflllOj>-l.x-:5'^aiffl^D y:7CLKd (CL 
Kdl~CLKd4) ti, Al^ft-^O+i^iOfitfflMfii:^ 

[0013] m.<7)i)SjS;U-TS:||3S-ri.;ttf>Ctt, IS; 

(;?n-y^U;{?^N-U-|5]i?«) (i. A:'3«-f-*-4>r-^'1^ 

[ 0 0 1 4 ] H2{i@ 1 <n^\WmUZii,\^h9-i 5 

fi-^^mss 10 3 <r>-mk^-t'^'a -y njKiaT-fc 

0. I13«a2<?)^-f $>':/ft-^^lHl8SO«lf^$riJiBJ 

-rSfcs^cOjSJBHTj)!.. I112tci3i^-t. #BS?g:-f-io 
3 aJSfiffl-^fiiclHlSS ({4ffl5=^-9--) , 10 3b{iT^ 

T. \ Q3c\triynv—9^m\^X\^i,. 

[0015] \tm-^wmi 103 ati. mut. raffia? 

n-y^ (*J»^'n-y:;' ) 00. <^.0X, <^.l. <#.1X, 
MZ/t, D/A3>>''?-3'1 03b<oai:>]?:^(tlX-> 

T, ( D/AnWN'-:? 10 3 bcotti:^ ) ^^^^d 

-ttmtS^^U'y^e (5X> Sr. 3y>'NV-:J'l 0 3c 
^iYLXiii:h-r^. ZZX\ Egffli?o-y^'{±. 
^L<{affl*>'5:vH'9 0' S^S^?o-y^'T$)'?. 
•y:^'<6 0{i^o.y:?<^0Xi:effl*n SO" M^rO. * 

[00 16] -t^i:)-^. EI2tcS^§nSc):o{c, iitffl^ 
ES;IIlK10 3a{i, HffliJ'a>y:J'0O, <^0X, 1 , 
<^lXS-A:'3i:-^-?>4-oc0MSMb7>-i^'^:5'l 3 3. 
134. :^-C<7)ilD)^^h^y>>x^'ic^U-C^^iifcKtt 
i^ntzconi^h^y'J:^:?131 . 13 2.fcJ:t/:\# 

-rJ' 1 0 3 hffitaflizmtXJ'^-f Txm.&cr>mt:^^t$ 
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^xm^mf^'iiom&nhyy'Jx^^ 1 3 6 (13 

\ D/Any^N'-rJ'l 0 3b<0|i5:'3fc: 

[0 0 17] ^2ffi-^fi£lHlJSl OSatCfcV^T. 

Egffl^u-y:J'<^0, 0OX, <^.l, <^lX(2oOiaffl 

>'yN-^-:J'10 3c$-iii>::i:lcJ:'9. 2-p<5DA:^:7d 

7t J: 3 tC. D/Aa>->'N'-^' 1 0 3 b(i. {ifflirb^mSS 

1 0 4*^^>{a:fflS'jla^'i>*^®VA(±a'^-y-'l)*^S:i^^-r-l> 

[0 0 18] H 3 {id 2 CO ^--f 5 y:5^<i-9^lHlB§<Ol6 

[0 0 19] I131CS?$*1-S. JtatvHScO^'-f *>^^ 

m^^±MS^I>ZX 0,«!>0 = sin(t),<?!.l = co 
s ( t ) i:-r^ i: . mtif. Olc (1 - x ) c7)||;^i# 

;t*>';?ix, fliitc (x) o«;^^#(t*^'$ii-c . 
Bg^^tJtfi-^ (ai:']i5'o-y:^) ^(i. ^= (1-x) • 

sin (t)+x cos (t) t^^. 
[ 0 0 2 0 ] 04 ti:?' o V ^ flTcHISS^-^tfSfilHlSSO 
^I2'^B&Wi::^-r tJ'a -y mX'h 0, 4-wayx2S 
<7)-^>-^-U-7"[s]SSi:LT^«fig,L/>:icOT-3il>. 114 
trijViT, #M1^5=^1 11 — 1 1 4Ji-r-:5'^ai:3L— -y 
1 2 1~1 2 4{i^-fL'S^aii--y lOSti:? 
5 V^Vi-§-5g^lHlSS. LT , 10 4 l4{afflJtS??lHl!8 

[ 0 0 2 1 ] 04 tc^^n-g. J: 3 tc, gfiUlg^Ji. ^-f 
5 y^^fi-f-^EK 1 0 3 LT 2ffl<Oia6^ a >y :7 

(</.0. <^0X;<?!.1. 01X) i 4m^(^XfltE-^ 

IHIS&I 0 3tcJ: 0 -eii<c>OA:»]«-^<oa;^^#§WSrS^i- 
tJ<}:t/J:b«fL. S^<?)ffltcMJEL>t{5ffl<D^'o.y^' (C 
LKd, CLKb ) S:|^L-rv%^. 
[00 22] :?n>y:?'CLK d{i. -f-^'1^tii:2-j:i.y h 
(x-^'«iajWJEISS) 111-1 14t3-§-x4,ixSt, 

■r-^'^IJtJJL- y h$iJ1Jflft-^CLKdl, CLKd2, CL 

Kd3, CLKd4{Cj:0«*$tLl>. 
[0 0 23] ^'n-y^CLKb(4, ^-fLs^.l^HJ^x - -y h 
( ^-ft **^!Uf y^ESg ) 12 1 — 12 4 tc-^i. ^fLS t> 

m\L^^'^^=- -y h S'Jffllfi-t CLKbl. CLKb2. CL 
Kb3. CLKb4tcJ:'9m$ii-l.. 'irfc, ^r-^l^tli 
JL- -y h$lJtlHlft-^CLKdl. CLKd2. CLKd3, CL 
Kd4i:=S-^-fl:^^ajJ-:i.y h$IJffl)fi-i-CLKbl. CLK 
b2, CLKbS. CLKb4i:{4, ■5-ix-fiX4 5S<?)fiffiM 



[0 024] f¥oT. <?iJi.{4\ A:^)x-:5'7-f yD I L 
\,znLX2. 5 G [ b p s ] <5D5l^T'7='-:^'M**&$ix 
#T-^1^ajJ^--y M 1 1-1 1 4fcJ:tX^ 
-fb^(1^?ti5Jt-- -y h 1 2 1 — 1 2 4 {4, ^ix^'tie 2 5 M 
H z co^ n <y ^ -CM > - P-xKjf^Srff -5 C J: t-=5r 

[002 5] r-^'«iaii--y M 1 1 — 1 14(4. fi?« 

— -y b{|iWfi-^CLKdl, CLKd2. CLKdS, CLK 
d4) \.zX^mm^ix, A:b7-'-^'^-f>D I Ltcfit*&$ 

M 1 1-1 I4<7)tb:t)«i, W^imM^l 0 4^ci,et 

[0026] IBItttC, ^-fL*1^a3JL- .y M 2 1 -1 2 
4{4. C?iJx.«\ -!-il-?=ix6 2 SMHzO^'D y;? (SE-ft 
^<^aii->y h$"JfflHi#CLKbl. CLKb2, CLKb 

3, CLKb4) t^zXnmm^it. A:^-r-^5-f I 

LxiiLmmms% i o 4 fc«*&-rs . 

[0027] mmtm^m 1 0 4 A;b $il/CT-^ 
l^^aii- .y M 1 1 — 1 1 4i3J;i>'^'ft^.:^:tBJL- .y h 
1 2 1 — 1 2 4c7)tll:»32:J:b«<i!a!fiiLT. y^-VJ<-/:7 
7 >f > F L Sr:fr L-C 7 -f - hVN' y ^' 5 ^ 

#^ii]!s 1 0 3 icffii^ ( 7 ^ - hVN'-y ) -rs . 
[0028] m5ii^mmmzisif^^m^<^^^ s.^ 

ttJfMS^l 0 1lzi^^^^^i^^T-:?mtiim^'^•y1^C 

LKdnxx/^it^mta^i^mi i o 2 {cf**&^ix>i.^ 

•fl^t^aiffl;5'D-y^'CLKb(50{jiffiBafS. ^v^Ji. 04 
tc:*5tt^«-f-:?«!aiJLr^-y M 1 1-1 1 4fcfit*&$ 
ix-l.7-'-:5'1^ti5:x- -y b$'JPfi-^C LKdl-C LKd4*3 
XX/^^itAmtiiJ-- ■yM21-124 izm^^ith 

^itj^.mtii^--y ymmm^c l Kbi— c l KMffum 

mmim^ijcox'. ^ti^'timwimi,z^^x\'^h. -t^ 

x-^':B^aiffli^n-y:7CLKd (CLKdl— CL 
Kd4) t^it,^i^tiimi^U-/^CLKh (CLKbl— C 

LKb4) tit. xtiimiT^m^^coih-'y hi,znLx 
9 0^ oiaffis ( i/'2<^imm) infz-\txmmwi(7) 

:^aiffl J? o -y C L K b A^A^Jfl-^t^^-fL^iOfifflfcli 
^^1=, T-^^aiffli7D-y:7CLKd*iA:^]fi^«^4' 

[0029] ^rt5, 05^^i^V^T, #BS^5:-f-CLKd-01 

'f—^m\i!,mimm o i (#^cof-^i^ti5^- 

•y h : 0iJi.{i", 7-'-:?t^tiJ^-'y Mil) <Ctt*&$ix 
I.T-:J'1^tliffl;7o.y;7CLKd (T-:?^^aiJL-.y h 
$ij«fi-t C L Kdl ) <r)^M.<r>±-h±.ifi iyy^:7jk 
L, ^Jt, CLKd-02{4. ^■«Or-^'^iiiffl:?D-yr?C 
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LKd (7-'-^1^aii->y h$"JtWfi#CLKdl) <r>±-h 
±/!?^'D ^'•^ i y^'C LKd-01c7)iIf*«OS:*>±*^'D ^J' s 

^t^mmm^m^ 102 (^ML-^t^^ffi:!---/ m 2 1 ) 

^0-y:7CLKd (7'-:5'^^til^-'^ Hft'JWft^CLK 
dl) <oi:-«j.±*i'5:J'^5>^^CLKd-0lt5J:t/fCLKd- 

[0030] 

1 . OVSS) Tffiffl-r^^-^t^ti^ *¥«feL^(t 

[0 0 3 1 ] -r=5r;b-i?, mj^mE^ffimjE-fL-rSiS-^, 
H2tc±3{t-g.(4ffi-&fi£IIIS^l 0 3 aA^rplMt'Sr 

[00 3 2] El6{iia2<?5^-< S V^-fl-^SfctHSStCtJ 

[ 0 0 3 3 ] 06 Xo^z.m2 \,z^-tm^cr> 

^--f 5 >':J^(i-^*lHlSS 10 3 fcfctt-S.fiffl-&^IllS8 1 

0 3 a{i:lliJlTV7-:^^-C*> D , b 5 1 3 

1 , 13 2. {%^X:h h 5 (ll»JA:'3 h 7 i^i^' 
;?.^') 1 3 3, 1 3 4. *5J:t^. HSiEiSV^i^i^'^^ 1 

3 6 ( 1 3 5) CO 3S^(C h 7 Vi^'X:? ^n/^fzl^^k 

[0034] Vi^X^' 1 3 6{i. JlSJ^icti 

raSffiV d s < ( ffl^, SffilST-0 . 4 VIS 

«JiLt) BiIi.i£J®**S>-?.. ft^th^^'i^'X:? 1 3 
1.13 2iZ.£^b Sti-&^ffi±. ^ffl-^BKHIiS 1 0 3 

[0035] im^f&^si<:r)iiit)mmi. y-f x^*>4> 

tea, !i;:^3lgilii?: 0 . 4V?i^*-r^i:, iE^P^tlhyy 
vXrJ'1 33, 1 3 4lcS§iX7t:mffitiO. 2Vi::5:-5 
T Ltd. 

[003 6] imx:hhyyi^:^i^ 133. 134«.^ 
^mMM h7>i^'X:?136fcJ: X/M.^ h y 
yi^^i^ 13 1, 13 2Tv2^S>5r«E2-IIL?lv^7tS0 

^-133, 134(7)Vds *^V]N$-ri'""-i>^t-ti. J^'S 

[ 0 0 3 7 ] -t^ri?-*? , m^m h^yj:^-^ ima^i^ 



-r^t^-f ^yym^m.mm {ms'^^m%)_(0A^ 

mmti^:kt <^^-oXntL<^j:\'K tfz. X^m^hy 
yyx^cOVd sij^^^mUX-^'^j:^^^-^. iiLm^j:^-^ 
y^m^-thtzMzii. Vyy-J:^^^^X^iz%<l' 
hyy-JX^<r>zm^iz^<-t^^hi3^^x.hnh 

-jyt.^coy-v^m.hm-k'thtzii^-^kzm^^^h - 

[00 38] t/t. f^^tCffiV^mj!ilffi*^'^mj®«E^ 
■^-fht. ^'B.(^hyy=J:^'?l.z.i!mti:n.K^mU^ 

hzt t-x-^-r. M.M(7)m^i,zimm^±< wf^L^v-* 

[00391 c:<7)<J: 0 iz^ m^ff)^-^ 5 v^J^fi^Sl^lil 

[0040] ^wmi. ±mLtzmkimi:^^^i>wm 

t,z^^. i&.x-^mMMS.x'i.m^'^mx'h^ . k-^. 
ts:^m:L*-i^-0mmz'S'^ ^yym^i^^-th:it 
t^x'% h-^^i yym^^mn<^m^i e -rs . 

[004 1] 

mm^mm'thfzib(^^m 1 commifZj: 

mi. mmmscr>A:fjm-^^^im-oX'^miiLmcom'^ 

imc^Xtsm^lzidLX-^^ yb-^-VX^SSrfflv^ 
[0042] 3|s:^BJcom2c7))^.®(C J:tL«f . AtliE^<0 

[0043] ii7{i*^Bj(cf^-?. i5'-f 5 yym^^^n 

2{i'5J^^ yb'-^VXiag^. 2 1, 2 2. 23^^^^ 
^yh'-^^yXiZ^-y INa. INb, INcJiA 
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mm. mimtmLKiim^m^izi 20- P'^sh 

>yh {mm. 3-:?c7)p]^-f vb-tJ^yj^JL^-y h2 

1, 2 2. 23) i^H-r^'ss^^ >i^-y>':^mm2i: 

mx.. miimco&m^'^'yi^ mm. Hs^a y^ 

<i>a., 0b. flf-c) ^r^ttSX-ijTiaffl-^^-ri.. -T^r*? 
#'5]^^>'f-:J'>;^J.r:.y b2 1 , 2 2. 2 3cr) 

a, INb. lNcl,zmn^tl^^^'^:^^-y^^a, 

JS^ O U T ^ i a IC^: o T V ^ ^ , 
[0045] *^BJ{cJ;ix(S\ H2t> J:t/06 

S£ET'tfSlt±<^$'m*-'ii'-^<. l«5®bm=tS 
[0046] -?-LT. 3|s:5^BJ(0^-f 5i^i7"ft-f-^II]If| 

[0047] 

I.. 

[0048] ii8{±*%Bjtcf^^^^ s yym^^^m 

ncmm 1 »il£fi?iJ$r^rril!KH-CS>?. . 

[0049] astc^Six-i. ^mimm\(r)9 

::^-y h 2 1 . 2 2, 23"^^-^^^^^ ve-rJ^VJ^IU 
^2S:flii., A:*jSi8^ INa. INb. INcT'Hffl^' 
o-yi? (SJp:;'o-yi?) <^a, 0b, 0c?rSftffir>T 

[0050] #nr^-^ >t-:J^>';^JL--y h 2 1 ( 2 

2 , 2 3 ) {5, MWg«!$fi>tJgfii (ffiffi*? ) *3 J:y^ 
h^i^i^"^^:? (X-f yf-R^ : fi?lj;t.(i\ NMOSh^^ 

) <7)m.-h^mm (211 R, 211T:212R, 
2 1 2T ; - : 2 ImR, 2 ImT) m^zW^^fltz 
mWi.t^fVZii'O . #b^yvX^2 1 1T~2 ImT 

[00 5 1 ] -f-^^iblb. *^l«tfi0yw^>f SVi/fl-^ 



l^iniSST{4, #^g?-f y tf-:{^>'y<.J.r:.y h 2 1 ( 2 
2, 23)^Ci3V^T. h^Vi^'X^' 2 1 1 T— 2 1 mT 

yxwm:^^'^^^yt:-ry:^::L—'yh2i. 22, 

2 3 T-Ito C: t i 0 , ^tL^ixA^tlSS^ I N a , IN 
b, I Nciifitj&$ix|>#»i^i?n-yi?0a. 0b, 0 

-&fi)c^fL/cai:'3^ n -y ^' 0 o S-aJl^^l'O U T*><i>]R 0 

[0052] 09{i*i^BS{'f^s ^-f s yi^m^m.m 

^<7)m2mmmi^^i-mmmxh h . 

[0 0 53] m9tmSt<D):m.i)-^hmhti^^j:i.oi,Z. 

:iF'm2mtm\coiS'^ $.yym^%^mmziiux. ^^r 

^-'f y\;-yy:^:2.~ -y h 2 1 (22, 2 3 ) Ji, 

-/^m^) OfflA^mffl (211R. 211T;212 
R, 2 1 2T ; ••• ; 2 ImR. 2 1 mT) 
n/i1«^t$ixTt3'9, ^hy>=J^9 2 1 lT-2 1 

mTcoy- b {,zms^'rmmm^<oi^^)v^mmth c: 

[0054] -t^xh-h. IMLfzm 1 mmmer):}'-( 5 y 
J^'fl-t^ iHlSST'ti . b5>'i^';^:?211T~21mT 
**":t7-r&i:^^rJiS-r-&ffiiJL2 l l R~2 l mR^ior^-f 

<r>i.zni,x. ^2mmmx'\i. y-^^jx^ 21 it 

— 2 1 mT*i'3r7-ri. tMm-ti>mA2 1 1 R~2 1 m 
R«i^^-f ye— ryxjL- -y h 2 icD'f y tr-^^yx 

[0055] JiLhlcfev^T. MtitS^fcitXx-f -y^ig 
^ ( b 7 y i^'x^ ) {i L s I xm^izm^-th t 
±l5<omit5J:t/f^2|lit^JT'{i. 

3 ( I N a , INb. I K c ) X'S>i>-bK "T^-^ 
yb--ryXJ.ci-y h<7)«SriiJD$-frS<Ii:T\ 

t*^'^tgT-$)l>. ■t^j:h-h. SJp^Dv^{iH:fflj7o>y 

Wi.<r>i^x:i'y^^mm-thzbifix'ti, (mTtca'^i.ffli 

c7)^M0iJt>|SI«) . t/c, ^^^-f yb-ryxj.-.y 

*^ cT^fflfc-fr-f ic. 1:2:4:8: -t 

[ 0 0 5 6 ] HI Oti^ffeBJtCf^^:?^ 5 y^^ft^^ 

[0057] El Ofc^^itSiafc, *IS3||Jtefia|0 
tJ'-^ 5y:/ft#I^^IsIKrt±, «-oI^-f yb:-:J^yxi 
:::^7h2 1. 22, 2 3 1 h ^yi^'X^- ( NMO 
S h^yv^X:?) #h7yi^"X:5'2 1 . 2 

2, 2 3<oy-htiPtL-C®J»fi-9CSa, CSb, C 
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[0058] •r=3:;b*>. ^3mm<r>^^ 5 >ym^ 

%^mmzio\^x{i. umm^csBi, csb, csc 
<r>WS.^^vm-t^^ tx\ # h 7 y=J:^-$' 21.2 

[ 0 0 5 9 ] HI 1 {±2|s^BBtCi^l> :?-f 5 y^^m^^ 

[0 0 60] 01 1 fcHl 0i:coJt^*^^HJ<^*>'5r<J:-p 
2|s:^4|liliS^JO:$'-f Sy^fi^^mti, fSUtPfl 
■tCSa. CSb, CSccr^m^m.^mm-f^^iiL'C. 
^Vyy'Jx^ (BT^-f >-b--:5^yXi:::-/ h) 2 1, 
2 2, 2 3tCi5ftSW>'tr-:/>-;^<7)|igS$:lT-5TV> 

[0061] -r^^5*>> :mAmmm<r>9^ 5 >'^^ffi-f- 

5fc±lH]mc;i3V>T. #fl;«SMtWfi-tCS a, CSb, C 
UOShyyi^y^^Sl, 3 2. 3 3<oy-ht3j:tXh' 

\z'-yyxmmi'^7oh^y=J:^^2i . 22. 2 3co 

[ 0 0 6 2 ] 0 1 2li:$^^Miz^i>i^^ S y^m^^^ 

[0 0 6 3] m 2i:iai Ot<r>)AMi3^hmhti^'^j:iiO 
tc, 3|s:Sg5ll*fe0l<7)^-f S^-^^fi-^SIilHlKti. HI 0 

h21 (22, 23) ^nMOSV=yy'J:^^ (2 I) 
/i{tT'ififi£-r-&<^T'ti^:< . NMO s hvyi^::^-!' 2 1 
li5J:t/PMOS Yvy'J:x921 2tcJ: Offi^L-TV* 

[0 0 64] ■r=5ri?*>. iasL/iSlSllM^J (»4ISifi 

yXJLZi.y h^NMOS h^yi/X^ (21) fcltf^i 

yb'-^-VXJ.ri.y h 2 1 ?rM?'m^^ix>^cNMOS 
Y=yy'J:^^2i ii5i:x/PUOSh^y=J:^^ 2 l 2 

I., 

[0065] ^l-r-?. i: . "31^-^ yh-:J'':x>!.:i.:^ y h 
SrNMOSb^yi^'X:}' ( 2 1 ) JtW^ffiici-rS i: , 
cONMOSb7>'>''X;J'COHU>f y, y-XCO^E*«^r' 
-htlE^ei.. -BlS-f yb'-^yj^^i-.y h (NMO 
S h 7 yv'X:? ) c7)-< Vb-^'yXfl^'^^^tCiSV^^*^ 

izKiLx. :^5mtm(7)^-( s.yi!^m^^msiXd 

i^z. -BI^M yi:-i$''yxj-- 'y h 2 1 ^mmu^rifz 
NMOS N7:xi^'X:J'2 1 lt5j:lA'PMOSh7>i>.X 
^2 1 2-cm^&C:i:tCj;'9. -:6-Oh7>'i''X^ 
(mm. NMOShyyi^Xi$^21 1 ) A*t&#-c*^ 



\>^ms.mmzi5^-^xii. m)j(7iVvy'jx^ muf, 

PM0Sh5y>''X^212) 
[0066] ^tJ. :*cSS5^Jtei5!l<0:$''f 5 y^m^^^ 

mmzii\-^x. %miE^\t. ^-^^^ y\^-yyx:i.- 

•yh2 1 (2 2, 23) \,Zio\-fl,nUOSVyy=JX-S> 
2 11 iO^^- h t:i**^-r •i>*IJtJilfl#C Sal. CSb 
1 . CS c 1 . tJil^f. yf-^^>-;:^a.r:.y h 

2 1 (2 2, 2 3 ) tCfctt&PMOS h5yv^;^.:J'2 1 
2<oy-ht^*&-r-&$Wfi-f-CSa2, CSb 2. C 
Sc2?-«ffl-ri>CfctC^I,. 
[ 0 0 6 7 ] HI 3 ii:^%mi,Z\^hSA 5 yi^\m^ 

mmm 6 iijfe^jsrs^-riiiifsiiT'S) ^ . 
[00 68] HI 3 1 01 2t<r>\tm^hmht^^£Xd 
i.z^ im(>m&m<r>^-(%y'!^m^^m&x'\i. 

^--f vf-^/yxjL- ./h2 1 . 2 2, 2 3(ci^-r?.l 
-P<7)^S®JSIlfi#CSa, CSb, CSc>&^<b-eix^'ix 

fO"Bi^>f >- e— ^^v-xjL- >y h icfcfts N M o s h 5 :x 

>''X;J'2 1 laXV^PMOShy y-JXi^ 2 1 2coy— 
b(c:tt*&-ri.fi-^ ($'Jffll«-§-CSal, CSbl. CS 
c l±3j:tfCSa2, CSb 2. CSc2tCJt)C) Sr^ 

[0069] -r^*)-^, =&"sr^^-< >'b'-^'>';^i- -y b 
2 1 (22. 23) \,zn^h%mm^ {mmmm^) 
csati. m \ nzirctm Ammmhwmiiz. nmos 
Yyy=jx^ 3\i<.zx ^m.^-nssm^tix^^ 
'iy\:-yyx3.--yh2ii,zi5n^Hmoshyy=J 

Xi>2 1\er>y—Y\,Z^i^^tl^ $^>{C. NMOSh5 
y=JX^3 1 li:;i?^>'hS5-tggg$fL-tNMOSh 
vyi^X-$'3 1 2S::l>LTPMOS h9>'yx^'3 1 3 
t::msiiftiJffli<i-f-csa)i)>'ggfL, :i<r>PMOSh'yy=Jx 
^' 3 1 3{:: J: O^sS-^^^^^UiSHUPdW^-^ 

i^b--^''>'XJi.- -y h 2 1 tfcttl.PMO S h^Vx 

x^2 1 2<Dy-vt,zm!^^ixx\^h> 

[ 0 0 7 0 ] 0 1 4ti3)s:^Bfl(C^S:J'-f 5 V^^ft^^ 

[007 1] 01 4^^5^$^^•g>J;a^^, yb-^ 
yxlHlK2{i:. -?-ix-PilNMOSh^>'>''X^'-C^fig$ 
iX/c 3 o<;)nr^M y b'-y y h 2 1 , 2 2, 2 

3i^x.x\'^h. ^mmm(r>'^-{ ^y-^'m^^m 
mzi5\,^x. ^nmoshyy'Jxs^ {^i^^yt^-y 

yx:x=^-/h) 21, 22, 23ny~Y\Z\i.. -eix-T 
flA^'jS^INa, INb, I Nc^:)1-tTZffl:J'n-y 
J? (SJp:J'o.yi7) <^a. <^.b. 0c*i-«*&§ix, #N 
MOSb7yi^'X^'2 1, 2 2. 2 3(7)VU^yl,zMt 
T$IJtPfi-tCSa, CSb, CS c*^"A:ft$ixTV->&. 

^Lx. ^mimtmw:):^^ 5.yym^^±^mi. # 

NMOS h^y^-'X^ (2 1 , 2 2. 23) 
«l&$iX7t»ii^a-y^ (0a. *b, <^.c)$:^fL^ 

tiiimi-h Ku-^ y^E (MfisPfl-f-c s a , c s b , c 
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s c ) xi»mLxmA-im ( h^yi^x^<7>:^>m.tii^ 

^OUT*»<i>IX'9tiJUTV^|>. 
[ 0 0 7 2 ] 0 1 5 li^%mzi^h 5 

[ 0 0 7 3 } H 1 5 ic^$ix.i. J; ^ tc, *g^8^Mm 

lZiHfh^'^^-^yt'-yyx:J-=^-yh21. 2 2. 2 
3iOA:tiSfcJ:l>'ai:']l5fc>N'-y7r (*^fitefi?!IT-«, ^ 

y\::—ry:x::i.--yh2 1. 2 2, 2 3«, A^J-f >'t• 
fzl^. ^<DX-f}mz-{ yJ<>—^A 1 . 4 2. 43 Srifttt 
0?:|gtt.g>J;3(c^r-5-Cv>l.. 

[0 0 74] HI 6«H1 SO^'-f Si'^m-^iSfe^IIIK 
tct3tt-&-f>'>'N'— :J'40 ; 4 1, 4 2. 4 3<0WbS;S:^ 

coo75]iai5c7)^'.^s yym^%^^9uzii\'rh 

■i yj^—9A 0 (4 1, 42. 4 3 ) »4. ^IRtf . PM 

OS h^y>^'X:$'4 0 Ifcil/NMOS h7>'i^";^^'4 
0 2 i Ofi£'i)#M^CMOS-f >-v\'-:$'|llSS2rfflv^^C: 
bifiX'^h, ^fc. C:<7)CMOS>f yA-rJ'lHlSSti:, P 
MOS \~^yi^:^'S'A 0 1 ^/ctiNMOS h^yv'';^:^' 

4 0 2Oh-fef>*^^^>'/:^7$-ti:SSS#<^^v:*^, ®« 

[0076] ^i)f5.<r)^ yj^-^ ( tii:^3S•'^'•y :7 
r) 4 0tc:'?v->T. 0iJ;itf, mraL/cll2tciK-rfa!*tO 

y<7:)±ttc^yj^v—? i o 3 c SrfflviTft-tS-S^fe-r 

\,zi5\.^x\i. wMmz]ii-fiwm^um-fi>mmtii'j'-^j:^^ 

fzi^. M±X'mwMScr><m<7)tii:hmw,^'^%^ z t ^n- 

■^^ti^z. t ij^Kc < . m^^^mizi-^ z t t^x'^ h . 
c 0 0 7 7 ] 0 1 nt^wiA^z^h^^ 5 yym^^ 

[0078] *ii 9iijfe0ij£7)^'-f i y:^'m-^?^mi 

<. 5v>tc{jiffl*^'9 0"' S^.§.Effi7n-yi?<^0. <^0 

[0 0 7 9'imi 7l>Zffk^tl^Xol>Z. A-TXDX^^^ 
INI, IN2, IN3, I N4t;:^^LT{±, Effl^J'D 
-yJ^flf-O. <^1. ^OX. 0 1 XAJfltJ^^iX. ^tL^tl 
miX^^^'yyrS 1 , 5 2. 5 3. 5 4S::frtT5V»K 



ISO* OfaffiHSr^-r •& ^' a .y ^^j&^-eii-f it® 1 co^ 

yi:-yyxm (2 1 a. 22a, 23a. 24 
a) t5j:l/m2cr,-^^^yt'-yy^n(2 3h, 2 4 
h, 2 1b. 2 2b) {ci**&$ixl.. CCT. ^l<7)nr 

y\;-ryxmi. A-ycr)ni^^y\^'-yyxm2 

la, 22a. 23a, 24a5r^'L, iJt, |g2<5DnJ 
^-^ ^-f-^VJ^Pii, 4'9<:0«r^M>'t-:5^yxg|52 
lb, 22b, 23b. 24bSrWLTV^*. 
[0080] -r'3r;b*>, W, 1 c7)pr^^^ y tr-;J^>-XPtC 
tsv^T, "si^-i y\^—fyxU2 1 a{iA:']>"v-y7r 5 
l^:ri-LTA:b$iX-I.O* co^o y^ (*0) [z^LX 

a;^#^t^^f v\ ■bj^-^ >-h--;S''>';^$i52 2 aUAiti^N' 

•y7r5 2S::ffLTA^$ix-l.9 0'' O^J'o-y:? ( <?!> 
1 ) tcitUxa^Wt&^TV^, «I^-<>'t:-;J^yXg|52 
3a{i:A:*3^< y7r 5 3S-:n-LTA:'3$ix-S)180* <r> 
^u-v:; (0OX) icMLTM^^WftSr^TVV V 
\::—yy7.^2A aii.Ati^<'y yr5A^it LXXi)^ 
til. 2 7 0 • C7)^ a .y ^ ( ^ 1 X ) iznLxm.M'^^'fi: 

VN' y 7 T 5 0 ^cH- LT tti^^O U T*»/i,ai^):5' □ -y 
<l>otLX\&-h^ixh. 

[0081 ] mki,z^ m2<r>-^^-( >-b-^>;2.Ptct5 
V^T. ^^^yt'-^y:^m2 1 b{4A:tl''N' y7r 5 3 
&JtLTA::'3$tL.i>0° co^'o-yi? ( «!> 0 ) lc^>fLTa 
;?i-W{t5r4TV\ sm^f yc-yyxU2 2biiX:h^^^y 
yr54^-ffLXA^^ti^9 0' <r)^xiy9 (<t>\) 
^^^^LTa^#{tSr^TV^. ^^^-f y'€-yy:KU23\3 
{4A:^>'<-y7r5 l$::frLTA*$iX'l.l8 0' O^^Q 
•yi? (<frOX) tCMLTfi;^#{t2-^TV\ -BTS^-Ob- 
^•■>'XgP2 4 b{4A:^>'-?-y 7 r 5 2 $:jrLTA:b$fL.g. 
2 7 0- CO:? a y i^' ( 1 X ) tC*>rLTa;^#{t2:ff 

•yyr5 0m-LXliif]^'fOVTXir-f=iiitS^\:i-yt!' 
4>oXtLXtii:^^tlh, 

[0082] J.XhtCt3V^T . . IS 1 iOnr^-f Vb: 

-:?'>-;^Plc*3 v^T ^ n -y ^ 0 0 (om^m Srfi 5 
:yt-:5^>-XgP2 1 at, SS2<0^^^ >-tf-^'">X 
V o -y ^' 0 X ioa^^dfttt trtf 0 "T^-^ y 
-rvJ^^SB 2 3 b i: {4, iBj-cOtt^^Wt ( ll t-< Vb*- 
^'>;?.|lsIS) *i^TipfLi.J:3^^^-5Tv^|>. -f^ri?*.. 
1 (D-^^-f y}z'-yyxmi>ziHfi>mi' U'y9<l>0. 

-{y\^-iS>'yxmhziQ\,fi>m9^-y9<t>ox, <f>ix. 
<i>o. <t>i {w.K^'^^^y^—fyxmzanhm^ 
o -y t imm<r)mmzh i. laffl ^ o -y ^ ) azm-^m. 

180° M^l.^-^i:^ri.. ^fc, #^^-<>'b-:^'> 

xmi. mmLtz^mmm^zm't^m^^j:'^^^ yc- 
iryx^-yV<nmwLt:mmthz}iifix%h, 



[0083] ±9i<om9mm<^^-i 5 yym^9L^^ 
[ 0 0 8 4 ] n 1 sit^wmz\%h9-{ 5 ^-^^fi-^i^ 

[0 085] 01 8tmi7 t<r>itm^ii>m(i>*^^Xo 

*aiii0^n-/i?<^ 0, <f>OXiiJ:x/<pi . <i>lxi,znL 
X-^tl^tl 1 o-foASJ^N'-y 7 r Sr^ft-S ( 5 a . 5 
b) i'^tCtXV^^. 

[ 0 0 8 6 ] 0 1 9 ii^^m^zi^^ ^ 5 y^m^^E. 

11188<7)|gl i|gJfem*-f-|IlS8iaT-**. 
[0 087] ia^L^'iiai 7<7)Sg9^Jfefi«J*5j;t;fIll 8 

^ttti (im^^-^fit:.) 18 0- cofifflHSr^^^ 

[ 0 0 8 8 ] 0 1 9 \,z5f^^tih Xo{,z. *^ 1 1 UlSg^J 
50lS:tfrLTmiOfiffl-^B£i^^ (ai:^«^) O 

icr,^^-( y\:;-ryxm<^X:hi^'TX ^-i^mt. ai:»3 

/N'-7 7T5025::n-LT|g2 <0{5ffl-&^ffi^O U T 2 

mm,^inhm2<n>-^^yy^-is^yxmt:mLi>, -t^s 
h-h. m\<^'^^-^ yt:-ifyxm\t. 4-^<7)^^-^y 

b°-^VXa521a, 22a, 23a, 24aSrWL. 
tit. m2<0n]^>f >'tr-:5^>';^SfJ4, 4oeD^^'f>' 
f-:5''>'Xg|52 1 b, 2 2b, 2 3b, 24b^^rLT 
V->^. ^A:^J5S^I Nl , IN2, IN3, IN4lc;A 
:^3$ilJtE!3ffl:^n-y^'.^0. 4>0X. <i>lXlt. 

^ix^'tiX-h^^-vyr {^y^^-^) 5 1, 5 2, 5 
3, 5 4^^^LT«•^g^-Ot•-yy;^^fctt^&;^i^ 

1). 

[ 0 0 8 9 ] C: :iX\ m l 9 {.Zvri^tih X o (c. 0ij;t 
(S\ mo^^ i^b°-:J''>-;?.SftCfc{tl.:7n-y:7<^0 
*>J;t>'^ 1 ■bm^^-^tLtz^^-i >b-^>XgB2 1 afc 
J:tX2 2 a.\,znLXm^ (201) $:#tt. 112 
<^-^^-^y>:^-yyxmzm^h9^'y9<t>\ (i?n-y 
^.^.0i:9 0° (^m^&'k^-t^'P^'y^) iiXX/4>0 
X (;?n y^'<j!>l i:9 0° <0{ifflJi2r*-t.Si5'o>yi7) 
*«ftl&$:h./>:TJr^-f yb*-:J^y;:^SP2 2 bfe J;t/2 3 b 

icMLTit;^ (201) bm—<^m^ (202) 

ft. ^ix^'ixim-^^tXtHitjlQ'fOVT 1 i5j:t/0U 

^a. mi<r>-^^-^y\^-yy^mizinfi,^^vi^y^<i> 
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0X}iJ:x/<t> 1 Xij^mi^^titz^^^ y\i'-^yxm2 
3ai6XX/2 4a.t,zMt^Mi^b. W.2(m^-iy^- 
^yX^\,Zii\^h^U-,y 4>\X (^xu-yl^ 4>OXt9 
0' (Oimm^^-t^i^'O-yi') t3j;t»0 (^D-y;? 

<^ 1 xi: 9 0 • comsm^^-t^^d-y ^ ) imi^^ti 

fz^^-( y\z'-yyxm24hi5Xx/2 ihizM-t^m 
^hm-com^t^tix\'^i>. ztii,z^>o. m-com^ 

tfi^ti^tl. 9 0' (OWMm^^^h\i^-)}-^Uy^<i>o 
[ 0 0 9 0 ] H 2 0 {i2^3%BI1(2ffi ^ rJ' S y-/\m%^ 

muff^^i 2mm\i^'tmmx'h^. :i<^m2 0{z 
^•r^>f 5yj/«^^*iiig8<^mi 2mimu. 
fzmi9<r)mi im.m.m'kmmLfziocox'. sv^tcgo 

• OffifflHSr^-rSEHffl^^n y^' (sm^^n-y;?) <^ 
0. .^>1, ^OX. lX5:A:^3i: LTffi«<?5{afflS:J^ 
:t-ti-^J:-5l3$iJffllLJtEHffi<7)ii5:^ji7o-y^0 o 1 , s!.o 
2, ^o3, .^o4Sr5X'9ai-rJ; dtcLJti>cOT-$>-l.. 
^*3. 0fflOtB::»];?D-y:?0o 1 , <t>o2, <t>o3, <t> 
o4{i, m^z90° <55{afflM2:*LTV%i,. dClT, 
^1 >b--:J''>';^l¥«S. -BT^-f yb'-rv;^^ 

21a, 22a, 23a, 2 4 a 2r*L. |g2<7)or^^->f 
^t-rJ^y;^!?^. "T^-f >t-:J^>';;?.gB2 1 b , 2 2 

b, 23b. 2Ahi^L. ^3 c7)pj^W' V-b'-r/VX 
ffifti. "5T^-^>'b--:?'>'Xa52 1 c, 2 2c, 2 3c. 
24c$-fl-L. -eLT. m4c7)«r^->f>'1:f-:jry;^gf 

'^^^ yy^—yyxU2id, 22 d. 23 d, 2 

4dSr*-r.6. 

[009 1 ] -ttch-h. m2 0i,Zfn^ixhXo\,Z. ESffl 
^ny^<7)a*>T'0' fcl80* (OWM^-^n-'/p (H 
KlOi?a-y^) <?!.0iDj;l/<3!.0X{i:. A:'3>'N'-y 7 r 5 a 
2::rt-LTnr^'f >'b-:J'>Xg|52 1 a, 24 b, 2 3 

c. 2 2dfcJ:r/f2 3a. 22b, 21c, 24dtC« 

t.ti^ E3ffi:?D-y:?cOp*>T'9 0° i:2 7 0' 
Oi2fflco:7o-y^ (IIK)i73:?o-y ) <t> \iiXV^<i> IX 
<i, A^J>'N'-y7r 5btrtfrL-C^^^-f>'tr-ry^gf!2 
2a, 21b, 24c, 2 3 dt3<i;tX2 4 a , 23b. 
22c, 2 1 d(:«*^$ix-g., ■5T^^yb°-;r 
y:^U2 la, 21b, 21c, 21 dttilS]— cofi;^/^ 
#Wfiri>iX. *Jt. ■5rS;-f>'t^-r:^^gP2 3a, 2 

3b, 23c, 2 3d\,zi:,n-<r>mM'^mn^htLh. 

^^iZ. '^^^y\^~yyxU2 2a, 2 2b, 2 2 

c , 2 2 d izam—com^mwnhti. tti. nr^-f 

yh'-ry X^24 a, 24 b, 24c, 2 4dfc:i,|pl 

[0 0 9 2] dixtciO. Hi:^^' a -y <t, o i. <t>o 
2, ^o3, 0o4«. ■?-ii-eix9 0- -foM^I.A:'? 

D -y ^ t^sf LT |5l— W^T;b^l|> , 
tati^dyi^^ol, <l>o2, <i>o3. <i>o4<D^StS 

xu^ti^ti9 0 ' <7)msm^^'t?>mmi' n-y^^t^ 

tl. R-^. ^iiit)i'ci y^<i>ol , 4>o2, <i>o3. 4 



^a-y^'<60, <t>l, 4>0X, <^ 1 X(ci5(t-i>^^l)ffl 

[ 0 0 9 3 ] ^fc , ^C7)I12 0 i.z9rs-tm 1 2||Jifi^J<^:5' 

m'k^ziiMfh^^i 5 Vj/fi-^fl^lHlffi 1 0 3 LTiSffl 
-th^it-b^X^. mx.\,-i. rg-x-^^^ffii- -y Mil 
~1 1 AI,z^x.i>'r'-^^)A=i-—-v h$iJ1iPfi-^CLKd 
1, CLKd2. CLKdB. C LKd4^^-ri>7ti6t-ffl 

rnX'T-^^m^-'y h^Wfi-^CLKdl, CLKd2, 
C L K d3 , C L K d4*3 i t^^^^^b^tl^ai^- -v h 
CLKbl. CLKb2, CLKb3, Cl.KMt:^-thl,Z 

[00943 c:«oi 0 iz. ^^mi>z{^^^mtmi<zXii. 
hifiX'^i>. ttz. mUi. M3^LJt02tfDJ:d^^-f 

5 y^m^%^mnx\,i. i&mmM.mzi5»hmmm 
mxh^. ttz. ^Tyv'<^n.^w.<nVMmzmM'^ 

[0 0 9 5] («iei) fflStfifflcOA^lfi-^SrgftK 
[0 0 9 61 (#122) #iSltci5«<7):5'>f SVi/ft 

mL<n9^y'pX'hh:it^mwLh'th^-i ^y-zm^ 

[0 0 9 7] (#iE3) -f'tfB2tcf5iii7>:^^S>'^^fi 

^%±mmzii\-^X . BuiBiaiS:(affi<^A*ff-^«, EHffl 
^ o y t-feS C: i: Sr^t^i: -r -i. 5 yi/m^^^m 

[0 098] (fti54) 'f'tien^ilBtico^-^ s^^'-fi 
-f■?I^IllS•§^::fcv^•r. lulB^^M y\^-yy:^^mi. 
mil^n(r>X-f:m^<r>^M'ixi,zmi<'fhixfzWl^<^'^^ 
-iy\:—!>'yx=L->yY^mth:ik^imLt-ti>^A 
5 y^^fi-t^ESS. 
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[00 99] (#iE5) #f£4lciEKcO:5'-f S>j5^fi 
^^^mUzio\^X . |yfS#^^-^ yt-;J^yX:i-::^-y 

yyx^mmti>:Lt^^mt-^h^-{^yym^^ 

[0 10 0] (#IE6) #iE4lciEacO;S''f Sy^^ft 

^mt, mx-( •y^m'ircD^yt^mmzx o^f y^- 
yyx^mm-tt::kinmfti>^A ^y^m^^^ 

[0101] ( #fB 7 ) #iB4 i^iBmo^ w s y^m 
^■^mmzii\-^x . BuiB^-^^^ytf-ryxicr.y 
hts, mi. m2iixr/mmmm?:^-thhyy'jx:? 
^mt. mmicr>mmxmi^x:hm^?:^tmo . u 
m2cr,m.mitiititL, m.^mmmi,zesiM^tii,m&iz 
x<o-(yi^-yy:^^mm-t^ztt:mmt-rh^A 5 
yym^%±mi. 

[0 102] (#iB8) miAizMm^^^A ^yym 

■f-^EISSfcfcv^r. HtiiB*^^ y\:;^yyx:J.->y 
hti, 1^1, ^2ioJ:t/'$iJftimfii5-^r-rS h^^i^-X^ 
^Hi.. iS$iJffl)«ffit-|uiB«-A^Jfl^2:Sft?X'3, fSI^ 

2 tfomffi^r tB^j i: t , imi <7>mm(,zepm^tLi>m&iz 

J; 0 yc-yyy'^^Vm-th Cl i: S-^^mi: rJ' ^ s 
[0 103] (#IB9) m^7t.tz\.tQ\,Z%m<r>^A 

^yym^^mif>zt6\.^x . ■mmv^y'Jx9\i. m 
osY^y=jxyxi)i>:ib^m^h-thy-(^yym 

[0 104] (#iB10) #IB9t=iB«6<7);?^5>'i5^ 

m^^mmzii \^x.-wmvyy'j:x^\t. m^mm, 

[0 10 5] (ftlBll) #iB7-l 0<OV^-m*n 

m\.zsmcr>-?A ^yym^^m'^\,zi5\,^x. ^hi,z. 
mMmmm^^msMmm^><zm%-thm.m-m&^m 
mss^iii.. WM.w§k^tiJ-zumm^\.zx o-f 

[0 106] (#iB12) #iB7~l lc7)»,^-ril*n 
yb*-i5^y;:^:2-.- -y ^ctl^'tLmW<0-^^-i y 

"t^-yyx^^mx.. yh'-ryxa.-"/ h 

<r>^'^^A y\::-yyxm>^±tihxmL(n'^^A y tr 

-yyxm^i^^Ltz:i)i^nmh^tyA ^yym^ 

[0107] (#iBl 3 ) WIB 1 2(ClB*K<^:5'^ 5 y 

ym^m.^mzi5\-^x. mti^^^ y^-yy^m 
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[0 1 OS] (#iai4) mi\3[zim(^^-i 
[0 109] (#1515) mii4i,zMm(r>^-( 

■r -5. EHffiiOft#^ ai:^-ri> i: SriRFai: -^S 5 y 
fi-^?I^IIlS«. 

[0 1 1 0] (#ifii 6) #iei4i^ieigco^'^ $y 

[0 111] (#1217) imi-^i e<7)\,^-rtii}-i 

^^"f s y^m^^mm>xtiii:mz^<'y y r ^mt 

[0112] mm 18) #ie 1 7 tcfetuo:?-^ s y 
^m^^mmzi5\^x . mm^^ -y yrM. ^m^^- -v y 

[0113] (#IE 1 9 ) A:'3ft#«50T-^' Sr«iaii3 

i^im-yximim^'iroiiLmimwimt . tmrntt 
nm^(7)i^^^^im':>xmts.^-:}'tkiiim^mmi,zm 

mmzm2<7)fHm:^t3-y^^ mt^-t^ ^xn-j^ fi-t^ 

#iBl~l 8tfOV^-ril*^lJat3iet!4C7):5'-f 5 
[0 114] 

i^mw'^tix'h'o . ^m^m^xLt^i^mn&\>z 

[llffliOM#^SiBS] 

[El ] tii!*cO:7o-yi?tl7c;!H]S^2r-^tfSfiiniS&<?5— flaj 

i:mm^iz^-ty'^ y ^ iiix-*>-& . 

[112 ] HI <r>^mmmzin-fti'^ s y-!^m^%^m 

[|2]3] ll2c7):J'>f 5>'^''tt-f-|^[5IS«c0tfi^$:UiBJ-r 
[04] i?D-y:J'fl7UlllSS$:^OSfl[gK<?5WSrlSlB&a<J 



[05] ^fHHl8&lCj^tt«>#li#0:J'>f Syi>^^S^-t0 

[06] m2<r>-^^ 5 >'^ft-f-^^iiisstfc{ts{affl-^ 

fi!t|n]S8sOSg|5 & fe^* L T *^0-C' S> I) . 
[07] :lfWmz\^^h ^' -< 5 Vj?'"fi-^5i±III?Sc7)Jia^« 
fi!t2r^-r0-C-$)-l>. 

[08] ^wmi^i>'S' ^ ^yym^%^m^<7imim 

mm^^<tm%mxhh. 

m9^^^mt,z^h'$'-{ ^yym^^mi<^m2m 
mm^^-tmmxhi>. 

[010] :^wmz^ I. ^ ^ 5 yym^%ScMmiW, 3 

IIM0iJ^^-ri51S«0T'$) . 

[0111 5i^iJ''ft^l%4IIiy«i0^4 

mm^TT^^mnmx'hh. 
[012] *^0jicf^ 2. ^ 5 y^m^^M^i^m 5 

[0131 ^%m<,z^&^>( s.y:}^m^^^m<^m6 

mmm^m-tmnmx'hi>. 

[0141 *^BJtCf^i,;J'^ 5y^'ft#^I51?S<^SI7 

«fefi^J2r*t-|niSS0T-S>-l. . 

[015] ^^mizmhi^^ s.yi^m^^m^cr>m8 

mmm^^^msmxhi « 

[016101 5(7)^-^ S>-j5'fi-^^III8S{c*3{tl)>f 
[017] *l%Bfltc^l.^^ 5y^^(i#^lHlSS<7)|g9 

iiifc0ij^5^-rinis«0T-*>s . 
[0181 :^^mi>zi^ i. 5 y:!^m^^'^m)m 1 

[0191 *^BJlcf5^ !> ^ >f 5 y i5''fi-§-^IIl!«com 1 

1 mmm^Tik^mmmxh 1. . 

[0201 ^^mz^ h^^s. yym^^^m<7)w> 1 

2mmm^^^-t^wmx'hi>. 

21, 22, 23 -'^^4y\f-'fyy^:i.=-'yh 
21a, 21b;22a. 22b:23a, 23b:2 
4a, 24 b ; 2 1 a~2 1 d, 22a~22d, 23 
a~23d, 2 4 a~2 4 d - '5T^-<yb--yy;^SB 
41— 4 3;5a, 5b;5 1 — 5 4---A:^^<-y 7 r 
40:50;50a, 50b;501. 50 2 -^fif^ 
-yyr 

1 0 i-7-'-^i*ai¥iJ5eiiis8 

1 1 1-1 14--r-:?1^iai:3.--y b 

1 0 2-mt.^m\m^m, 

1 2 1 - 1 2 4 • • -mt-^M.^:^- -y h 

1 0 3-wm^9^ 5 yym^¥t&^n 
10 A- -m^immi 

CLKb:CLKbl. CLKb2, CLKbB, CLKb4-- 
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CLKd;CLKdl, CLKd2, CLKd3, CLKd4"- 

CSa, CSb. CSc;CSal, CSa2, CSb 
1. CSb2. CScl. CSc2-$y^11fi-^ 
INa, INb. I Nc ; I Nl — I N4---A:^ifS^- 
OUT; OUT, OUTX:OUTl. OUT2 ; OU 



Ti'-0UT4-ai::^ffl^ 

^) 

0a. 0b, 0c"-:^n*y^' (Hlf^^n^y:^) 

6^X;0o;0o. 0 o X ; 0 o 1 -^0 o 4-" 



[01] 



tiE»(73^a^:/<7ffi5cl2lffS^^a:Sfg®88a)-ff*J£tae899Ci7^9-3rQ^:/C?@ 



DIL 



101 



CLKd 



DCL-v 



102 



CLKb 



s 

BCL 



^103 



lOi- 



DOL 



T" 

FL 



[112] 



01 <D9mismz3si-f'S>s-fB,y<7m^^^^s&<D-m^nkvzra*:f^miim 

103 



103a 



131 



133 
135 



sfi J L 




103c 



-o9 



^136 




01X ^ 



31-001 




JL 



-103b 
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imi] 



B13 




8 = {1-x)-sinU) + x-cos{i) 



0a [ 



• INa 



INc 



I 



OUT 



[04] 



r 



DIL 



CLKdl 



CLKbT 



DOL 



t 



-121 



aKb2T 



CLKd3? 



CLKb3 ? 



.123 



CLKdTj 



Oli 



CLKbt 



X CLKb 
BCL, 



DCL^ 



1/ 



103 



FL 



_ Eg -5 

^ 0 . <£ 0 X . 
i» 1 * 1 X 



1 — ^=1- 



AOL 



[053 



[083 



05 



I i t 



CLKd 

(CLKdI-CLKdA) 
CLKb 

(CLKb1-CLKb6l 



I 



o > t 



aKd-01 

r 

|cLKb-O0] 



CLKd-02 



1 



_ J 



211T 212T 




INb 



<^b[5- 



£^v\aJvw1^ -I^vlv^^l — 



INc 



I JL _L _i- ~U -L [ 



23 



OUT 
—t><t>o 



(a 4) )03-2 29763 (P200 3-22U58 



[1261 

103a 



133 



Vdd 



z 



i-,. 



[119] 



[HI 0] 



EI9 




[HI 1] 



[SI11 



CSa- 



31 



^bC> 

0c Cf^ 



INb ! 



-22 



BIO 

CSa-, CSb .^CSc 



LArri- 



*bC> 

0C[^ 



INb 



INc 



OUT 



[01 2] 

£112 

CSa2 CSc2 



CSbl 



CScI 



INa 

INb 

<^^bd>- 
INc 



CSal 
21 



CSb2 



212 



5^ 



23\ 



<I>- 



OUT 

-6^ 



(G 5) )03-229763 (P2 0 0 3-2 2U5S 



[121 3] 



[0143 



H13 



21 




BtU 

INa Q r-|^ INc 




[01 5] 



[0163 



E15 



INa ^1 



0a 



iNb 42 

INC 'U3 



22 



016 



OUT 
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[HI 9] 



[020] 




501 oijri 



502 0UT2 



(270") 



IS) 20 

,2 



(W) ^IN3 




<^>1Xi 
(27Cr) 



1^-- O*^o2- 

OUTi 



{72mmm EB** F^-A(##) 5B077 GG03 GG33 MMOl MM02 

t#^jllSjl|il^"ftJ4^iSE±/hH4'4T@ 1* 5B079 CCOl CC08 CC14 DD05 DD13 

1 *±3i»5t^ttrt 5J106 AA04 CC03 CC21 CC59 EEOl 

FF02 FF09 GGIO JJQl KK14 



